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(57) Abstract: A magnetic recording medium having a magnetic recording layer (63) made of an or- 
dered alloy containing boron (B) and formed on a substrate (1) containing an amorphous component. 
A part of the boron in the ordered alloy is segregated at the grain boundaries, and consequently the 
magnetic interaction between magnetic particles can be reduced. Therefore small magnetic domains 
can be formed in the magnetic recording layer (63) and the noise can be reduced. The substrate heating 
temperature when forming the magnetic recording layer (63) can be low since the ordering temperature 
of the ordered alloy containing B is lower than those of ordered alloys not containing B, and therefore 
a glass substrate suitable for mass production can be used. The heat stability of the magnetic recording 
layer (63) is excellent since an ordered alloy of high magnetic anisotropy is used. Thus, a high-density 
recording magnetic recording medium having an excellent heat stability and exhibiting low noise is 
realized. 
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Ite U o 3nmJ:H5l</5:§h, S*£^#J1 ^-t«l^ff$i^^ tifc < & ■=> rl J¥ 

i:r L*a?Sfti^feSo — £\ 5 o nmnk±izmm^m<-t^t, este^ t 
a«ft»ji3^fesHf±iiai^wms*«i4«5 1 h^nt*^ 

'M 5 3 fr6ft5»Tti 5 feJ&SUfco W^fftHS^'M 5 1 h L 

TFe-9at%Ta-1 2at%C (ftff : 2 0 0 nm) feRF?^hn>7/t 

U-S#1. 5 nm/U>fcftS«fca^tSt^«*3fe$J»Ufc 0 ttl^Tx Fe-Ta 
- CBt±lceatttt?iffl±Ji 5 3 h LTliA-?D f ( N i — 2 0 at% Fe N I 
J¥: 5 0nm) feEC RXM> ^Sjfeffiffl LTff^Ufco fifcflJgM+fcfcx ^Xff^r 
0. 2mTo r r, 7^X^%m&-f%fe{sb<D T-f £ njgli 7 0 0W S *-y»y 

Ufeo WT-feii 5£#(DjgU¥tes ^mi5fi«a)MJ¥a) 3{SlUTlo 5 0 0 n m 

^jA^STI-^o — £\ 5 0 0 n mJ; (5 £J¥u*<§-£\ J#T"feJi©*®©iaOAt:*£ 

2 1 
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£ -£ £> 3 <h tfteit <* *i 3 o Ufe^oT. fl&feflitf fflMttttttfi 5 1 _hl3Mg 

o £te x H*Tl3JI 5 ±I^NKt£KlRliM«IJi 7 h LTM g O ( 5 n m ) fej^fli L 
feo MgOl0MlCli, RF3X>y3^/\'-^)i^Ls ^J3iB#© 
Ar^E^3mTo rrhU J5aRb-h#0. 1 n m/#£&£» J; a lUEPin 

ccfeWttnCr, V. Mo s W. Nb. Taf L<liHfO#f*: N * 
fc(± N 3tie>0)7c3fl©-5-fe© / J>fe< iffil^x Cr N V s Mo v W N N b s T 

l£N i - A 1 -7C^. fe^^ttx N i — A 1 Z^itV, Mo s W x Nb, 
Tix Ta v Rux 2 r fc^t/H f ©^6«JR*tLSil>ft < hfe 1 «JU^±CD 
Tc^feinxfe-a-^feffitv^^htTf^^o fe^Ulix Pt s PcU Rhx Alu 
C uMAg©d*©'J>*: < h & 1 JWfc^fcf c c$£||#f^£#ir3#S&tt^ 
Jifeffi^Silt'feTf^So feSlWis Li F s N i 0(D'J>&< tt, 1 SJH*$# 
N a C 1 gilI^ttSi»t^Uo 

«tt@BfRlWP/17(Z)^Iftx Ife^4 0 0tllMLrISiBii9 (fig 
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J5: 1 5nm) &JfcfifeUfco tt&R&JI 9 it, EC R7/t-y^MllfflltM 
^JKJfet4X/\°vv ^^T?^ Lfco ^J31^l±> #XJ±£ 0. 2mTorr^7 

x^^m^-tztcisbo)-? j o nm±7 o ow, v\z.tm-t%n-h\±R f 

Mix Co-5 3at%Pt^^-Zt1 0at%B£)»L££-yy h £i£ 

CPS;S (Inductively Coupled Plasma Spectroscopy) £J33 l\£ 3 0 )k 

feLtztZZ^ MW-maj&lZC o - 4 7at%P t - 9 at% BTfeofco 

^JfilBfiJi 9 UfcgU S*5sagA< 1 0 0 o CHjg£7:{gT Ufcl$^T«« 

ill 0fcUT*-7K>flt (J«J¥: 5nm) fcfl&SUfco * - ** >&J&fi£fcfcx DC 
~?tf%> K □ >X/\> Lfeo fiRBUfeWix A r #XJE 2 m T o r r N ^ 

§CDt, 3ti^P*±^i»fc<feTrfei»o IS$ll?£# , l4£Mir3smiix ^<fex ^ 

tttfcfcl 1 
lis il»d 1 ©^fllBfl^ 

y^M^sidfseLfeo ;^^Tfx mxM-e^&i x 1 o- 7 to r r**©*^ 
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tefI3hlTHf^1 5nmMlfeo H f (DdtBtlZlix DC?nhn> 
XM°>y^?^^^l\ s A r m T o r r N fiSBtU- h 5 n m/$>hft£«fc-5 

g*S&*JB 3 H f H#T-6iS 5 t LT N ^igH*ftHM«fe?iffl4JB 5 1 

Tfc3Fe-9at%Ta-1 2at%C (MJ1 : 2 5 0 nm) £RFx^*Sn> 
^/^-y^Mffll^ILfco fiftflt£W*x A r^Etf3mTo r r x ££x 

/^UTTs #M4iaft»P«7^LTMgO (5nm) ^filiLfco MgOISCD 
JMtlix RFD>^>y3^it^Millv ^MBtCDA r**7E§ 3 
mTo r rtU fiftffltU- S#0. 1 n m/#£&3 «fc a l3EPAPtt±i£l« Lfe 

^WE14ffifRjft!l»J17(Z>J5fellll«x iffi*4 0 CTCIObPi&U tt£llB&J|9 (01 
Jl: 1 5nm) &Jf$6gLfc 0 iK&KlftJi 9(±x ECRX/t-^^fflLtM 

*£Jfcte*/f * *3rej&5£ Ufco J^IS^fWs #*JE£ 0 . 2mTorr,77 
XT£j&&*-£fc&<D^*nifc[;fc7 0 0W S h I^EPip-T^e^li R F 

1 kW^Ufeo 30>fc#a)J5B«U-Klix 0. 2nm/#tfeofc 0 £fcx 
Mix Co-5 3at%Pt^-7t1 0at% B £Ml Lfc£ -^v h 

JS1 0tLT*-7K> (C) HI (JUff: 5nm) Srfl&fcUfco * - # >IicDJR^6 
CliDC?^ ho>7/t«^Mtffllfco fijafefef+ttv ArM2mTo 
r r N £->fy S^ODEP*P«^I*0. 3 kWtlfeo IBit#±#tt^l?{ffi1-^IS 
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J±»J2 

vmmmizmmLfeo 2»a^t?^#>i x 1 o- 7 to r r 

M3 hLTMg 0&2 5 nmJMUfco M g 0£>EEMI^I;£ N R Fd>^>v 3 | 
;UXM°>>/£>££^Ux A r#*JE3mTo r r N fiBJ&U- SO. 1nm/#h& 

£&$«JS 3 7rfc£ M g OJilZ. »T^B 5 ii IT, if&IlttSW&il 5 3 
§/t-?n^ N i - 2 0at%F e (JUS : 2 5 0 nm) SRF?^ Kn>X/\° 

«14l3P*U»PjI 7tLTMgO (5nm) Lfeo M g Oi©MCI±s 

R F^>^>v3 3H;U*M>^>£&{£ffiU ^MBtCDA r^XE^3mTo r r 

m-. 1 5nm) %mi&^fc.o mmmmsit, ECR^/^-^^i^mLTmm 

X^^liS5t-?>fetoa)^-i'^n)^li7 0 0W N £-^y S \zmnir^mt)\t R F 
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hli> Co -5 3at%P tft^-7t1 Oat%B*»BbPLfc^-y'y hftft 

HJf 1 0 <h LT^i — tK > (C) IS (Jgff: 5nm) £7MLfc 0 CJRJ&Stex D 
C7^hD>7/t'y^S^ffilfco fiJaSt^ttx A r**7E2mTo r r s 

HJfcGflCDKiH- : H c = 3 . 5k0e s S = 0 . 98 
£b »J 1 :Hc=2. 7 k O e N S = 0 . 35 

JtRffil 2 : H c = 2 . 2 k O e s S = 0. 99 

±%mm 1 ^^m^Ltcum(Dmmmm^m^f^iz^ xvmm*j£. feet 
mmmmfrznmfrki-zit, 20-48° (002) ®fre>(DH]#f 

Ii2 0~4 1 0 ifi^h 2 0 — 4 8° *ifc 0 £<Dtf-^CDl*ls hlT# 

#(111) BfrfcflDlHftffcr-^Tffc^ 1£## (0 0 2) ®fr6>(D|°l#Tbf-^ 
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it#cD gag# 1/10 t^TTr fe t> s 3 ©tena* s s itwj 1 tomnsBSsm 

\$3ilZ (111) ®IBlR]UfelS H B H *i[^i^tiru^3h^t)^i)o tmM2(D 

mmzt$^Tt>, 2 0-4 1 ° iEm\z ( 1 1 1 ) ®^&©iei*fi=:-^*<aa!id 

*U *fes 2 0-4 8° JE&IZ (0 0 2) ®^6>OD|sltfftf-^3b^^tifco 
fcfc'U, J±tS50O1 (111) Hfr6>CDe-£3£*#/|v£< % (0 

0 2 ) ®<Z> tf - $ &&CD$J 1/2 0Tfeofe o X mmm\7£(Dm%kfr 6x*T* 

5) tDSffltt^SHfttt (T EM) tgl^f&ofco ^MM 1 0DsS5N-GDWf®CD T E 
SmiStlJi £ Tr IS |£tM! LTfc^ #JS tf £ + S> * ;U L T I * i> d h tm 
-?n-f (001) ®iSft£^U ^©±[3^£*ifcM g OJjitf (001)® 

Eiqj*^Ux mmmmcDm^mut, (ood ®siRi*^ur^fco 

H#T tfcMWttttJl 5 1 7rfe3F e-T a-CJiTrli. 2nm»6 25nmi 
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e (1 1 0) ®0)®|fflPBfclSIS— StUfco ffe*©lHl*fy >^6#tofc®ffflPItt 
0. 25nmh&«9Ta-C(111) ®<DMHIHfcl5l£— £fctf£Jofc 0 

Pi^il'J^UfehCl^s 3 1 flB©fe|&Jft3EJ<N ayj£K*l*lT0 . 2 5 nm£OIINi«: 
tfL. Ta-C0«i^T!fe|.^h^|iJofco £fcs 2ft »9 © 4 H@(±x 
taHrtlrO. 2 0nm©®IHPB4^.L N F e «i^"c?&£ 3h»Jofe c 

£fcx ZfteoH&^liS&^toS^x T a — Cli^FTrli 2 n m~ 1 2nm© 
I6HI3»* LTfc^ *F£«i&# 6nmTfeofeo-^ F efl&&-?0)&£M&S 
l±x 4nm~2 7nm£D^ilIfei?v ^gttl 4nmTfeofeo Fe 
-Ta-C«fc;t--^nW<D««|f®t*a-i-«i: N F e-Ta-C|h/\-7 
□ -f £ (Dm\Z\tn tf £ * 2/ * JI/J5fcRI±j|. & tlftfr o fe c 

i:b»J1 CDl^*4CDiT®*T EM^fflL\r||^Lfeo M«!iG)^»J 1 

oUTtt^lHlifT^^iS^^hx MgO (00 1) ®IS[r] LT US d fcj&qajofco 

fc9x Mg 0±l:itf^ + ytJWSbrt^feo Z©fc£CD«tfefeJ!ttl±x ^ 
«(D®IHPiS^6ElRl«:*tt>Si:x (00 1) ®IBftUTUfc 0 

— 3\ ^tt^LTMfe^MgOiCltellilZOMTIt (00 1)® 
RflfcllfcStfrHfrfe^UTUfco 3 0)^*4(30 UTx fe^CDMmmfrbW. 
&1fegkttiL<Dmfa&&1sb%£. (111) ®IB[RlUTUfc 0 iftEftlto^t 
(111) ®BBraUfctSIR*fe<D#J^«:WI^Sfc«>x B»tt»fft«*€:fTofefc^5s 
(111) IBlRlLfeilg^lilix ««««©9 0%iil±flDfIJ*7?«Hj?*ttfco 
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ftftfltf fflMtt&teJl 5 l7rfc£Fe-Ta-CJi7rl^ 2nm~25nmi 

Fe (110) mommmtrnz—gtLfco ituomftv >?>e>^&fc®p^Pi 

ItO. 25nmh&^Ta-C (1 1 1 ) McD®P B 1Pi^lSIS-^^ 3htf?Jo 

lis il'J^m^tgllll^Tr 0 . 2 0 n m COMmm^ UFe «£^7r£ 3 3 h tm 
oto dtibCD^CDligfe^to^h. Ta-Ct : feii2nmfrP,1 4 

nmCDtBHlC^LrfeDs ¥±^*ufS^7 n mT^ofeo Fe-Ta-Cjf^M 

$8814Ji5 3(D7t-Tcn\ «t4iB[R]$iJiPil7Trfei)MgO N &tf N 

f £H ^PfS £ ti § £ © (D x ^ h<t \° - T □ -f e ^miBfiJl * 15 l£ti U 

l^/ffti:^ft^e»#/l(DMS3f^M#^^i6^^s /\°-Tci-ftf (00 1) 
®I3fp)&^U ^©±SP[-^^tifcMgO^^ (001) ®I5Ir]&. £fc s ^ 

^iBtiiicD^tt^iu*) (ooi) MiBiRi^^Lr^^o zcDt&m*. x$mm 

^SilBflilCD^ST EMftl-fcH\-Ts 0. 2 J ummlD(Dmmm\Z.MLT^>'? 

2 9 



WO 02/39433 



PCT/JPOl/09811 



urn ^m%m>%m ( n m ) 3>tfc ( n m ) 

|i§J»J 17.2 1.1 
1 6. 0 3. 1 

J£«0!l 2 2 1.3 2.5 

^>%iL=f^m-t % J: o $^i©*i^|3(^J¥^ # 1 ~ 2 n m^JgCDte^it^il 
^^^^ufli5g^#^LTUfco ^MIBflJISP^(D¥®$i^£T EMI'J^Ml 
LthI5, Mr H tt^h^'tt^©P B 1^1 ~2 nm<Z)^S&K^^I&i£*L 

C>a E D X«-*fSf^«tS|§J56d*f) 
WfflMmWfefotzLfJL E D Xd*f» (£IM#JSP«i :«1nm) §ffiot, J!®|*| 

Co-5 2at%Pth&^ ISKC o - P t 2 TE^fiBtt^-efc o fc Q — £\ 

entt*sp(D^^iiK««T(±x (b) »t/K*(Dtf-^<mm*nx 
co-ptmmkmM.<Dmm&BmibW><Dm^m : i~2nm) tm-ofr 

3 o 
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stimmftm mjimz ti-cmf&bizms. LTu§ih turn o r^ 0 
tt mm 2 (Dun^ it , mn -b m e> mmmm ^-we^v-^ ;u ee* uru 

^fetol's i&misfljlte. ^co^b^$4"efei. (00 1) 

j&M-emmztn: i^tc&iz^ mmm^mmijw < & vmmmmmiz 

2. 2 kOeh'h£WfiLfr^£&frofco 

t4ISr B fi©iBfR]^$iJflP^tirU7&Ufe66[Cs ^b^lfiTrfei* (00 1) 

4«®i^LTSit^-[Ri[c:i3fR]-tt-r\ m<tm&(Dmztbwo . 3 s^/j^wt^ 

itmm&Ti'&z (001) mwmfcmMizML-cmw.iDfa\zfa< ^oizm^mm 
m l rmtinir % z t \z 19 s *siit»?«Ji Trfei>/\°-^a^^^< mmt- & z: 

ttisifei±a$nbLs ao. emtiff 3. 5 k o e , 0 . 9 s izfa± l 

3 1 
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^y KfefflUfco SSffll^^Ktltx h^^^i])I0. 2>am. 

y^ftO. 0 8/xm(D^zL7';UXt!>/\VU^^£fA^M^'y K£fflUfco S3 
flTOI^y K&tm£fflS£»/\y KI±-{*{b^tLTfci9x H14^0-|a5TrlM 
>y K 4 3 <h UTtf Lfeo 36D^-\ >y K 4 3 {ifiSM^ <y Kfgli?^ 4 4 13 J; K) 

$^^ti?»o §mmRxfm£mtt>\z^ mm,^v K4 3©>?±»^. &mtBi§$&#; 

(DUmm&Wffiti^ 0 . 0 1 5yctm7r£>i9s ^^»y K 4 3 OMMrr t X^dM 
-ri»*@^J^tt 1 Im/sh Ufco frfr£i&SiI3$§£l«4 0 13 J; 19 x fgc^JSlBIt 
I^LTtli*^¥M-r^lBll^D 50N tecbt/x 5 0 0 kFClT?©S/Nt 
tb^Ufeo Sfes tb^iJI ^t>'2CD^(-o^rt. ±l3h|Hl^[C N H4^l>'IH 



SfJN- D 50 (kFCI) S/N (dB) 

HlJ»J 1 3 15 2 4 

J:bWJ1 2 4 0 1 9 
hblM 2 13 0 2 



^TOi3otxr(DiB^^tt<D^^i)i^i,fci6 N mm,t>mnm. (mfm) £ 
ffi u r s ?&mi3$iji (Dtmmititm(Dmm £ *t o £ 0 2 cDis*4"e 50 

0 k F C I(©IBfl^filT:tts ^IB^iil[^BM&IB^A^->^tl^^n*:^o 
U ibWll 1 ©l^Trli. SBfSA^->|^^^tiTUi»^(Z)CD. mim&WM 
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^tiJ&A^feo ItitMl^ £t*fc0!l2T?tex f-fX^ 1 JSI^UTx 4^)F/fTr 

^©IHteftJEt0-C3cIB-^5hx Sl5feKJ*&©£*PftJftfr& 2 0° N 7 5° x 18 
0° x 2 4 0° C0teaTfeofc o 3CDX/W ^; << Xte#3M±#3& tK Sfex 

iMtf'J 2 

sttftttx m& 1 in, 6 2 x smsettji 6 3 Tktmwm 6 4 sus*. § e 
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Ai7?to1 xl 0" 7 Tor r*»©*^*T?8M!CUfc1£x ^B1II6 2^ 
UTMgO (2 0nm) fefitttLfco MgOlroMCI^ ECR7/\'^M 
HfflLs ^II0#(DA r:tfXJ±£0. 2mTorrs 7^X^&m&t%1Zisb<D^ 
-f^otl±5 0 0W, ^-y«y hl3EP*n1-i>K*lix RF 5 00WtLfc o ^© 
tS<Dfi6BiU- Mix 0. 1 nm/#T&ofco 3 M g Ofl&Dj&fiftl;: E 

C R7/t^Mil Lfe^'s R FX/\> ^^^>^^»)5fefeif^#J#^0D^ 

2hUrffll^\ b c c^Hfiii&Wi^C r. VsMo, W s Nb N Ta| 
L<liHf(Z)W N 3tlb(D^(Dd^©6l>fe < ht,— «|Z X Cr s V. 

Mo, W, N b s Ti, Ta N R lu Z r fecfct/H f £>&i>Pfr P>3iR£ti£> 
< ht; 1 lI©5tI^i!lDife^Mffll^3ht^^§o bctf£H 
m^&^-fZ N i-Al ~^^s &£Uli. N i - A 1 -^^1' V N Mo, 
W N Nb. T i s Ta, R lu Z r cfct/H f ^e>&^,f¥^e>S^^ti^'i>^ < 
«h£> 1 mm(D5r:m^:lJUXr^^m^^Ztt,l:^^o fe^l^lis Pt N Pd N 
Rhs A u x Cu^t/Ag^e,^?)§¥^e>StR^tL^ / J>7&<h ; feia^I^#tf 

c c^mm^m-t^m^m, sfci*. l i f^^n i oav>&< ^- 

^NaCl SS«^*#t-S^t8l^«fe«J:Uo 

#UTr. fe^Lfe^s »I3flll6 3 (JBIJ5 : 1 0 nm) £JMUfc 0 

3©^#iJ-eii. S^P^Jg^5 0°C~6 0 0°C(DSj6$5HrtT^fb£4±Ts 

fco mm^kmt. ^7Et 0 . 2 m T o r r . ^X^^mmir^fcibCDY^ <7 
□ i£(£7 0 0W N M^EPttn^a^liR F 1 kWhlfeo 3fflh#©)^ 

SIb-Sfis 0. 2nm/|j)Trfeofeo ^-^Mix Co-5 3at%P 
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CD^MIB$iil(Z)ifiI^[is #SIi^ft^LTl C PSS (Inductively Cou 

pled Plasma Spectroscopy) & ffl U 5 £ t IH «fc 9 L £ Z 5 x WPFJStefift 
liCo-4 7at%P t-9at%BTrfeofc 0 

«H«6 4hLr*-7K> (C) Si 5nm) &J&fiSLfc 0 CB&ODJ&fifclz: 

D C?^ S □ >XM> Lfeo Mifrlis A r ijXS± 2 m T o r 

r s K-N<DEPiam^i±o. 3 kwtifeo csicD^i^^uTa^j^ 

«^>a^ofefiD^, pjf^iJ^M^TLfco f^lfc»«, ftMt-^IBti 



A- 


1 


5 0 


A- 


2 


1 5 0 


A- 


3 


2 5 0 


A- 


4 


3 0 0 


A- 


5 


3 5 0 


A- 


6 


4 0 0 


A- 


7 


4 5 0 


A- 


8 


6 0 0 
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7c 0 &fai^L&mjj£<DMffi&W7lz.7jk-t 0 mfrbt>fr%J:z>lz., 3tfiaA&W 
ffic^SBM- (A-1 , 2, 3) -Clt&mjjtfl kOeWT"C&50i:*tlx 
m.W2 5 0°C%M7L%£$fmt)Wmi)U*iiiiisb. 4 0 0°CTSIS-3ettft^-i-«fca 

0(D (2 0 0) ®fr&ffi|H]#ffcf--£#2 0 = 4 2.5° iMTfftJfcStU Mg 
Offlttt (10 0) EiRlUTfiEJIUrufco Sfes 2 5 0°CJUT(DIS*4 ( A — 1 , 
2, 3)Tr(i s 2 0 = 4 8° ifi^l«'l±Jlg^e>CDiI|^e-^^ll^^tlfeo S 
*5*a&#2 5 0°C^MxfcIS*4 (A-4, 5) 7rli s SfeSJg(D±#['#U N 3 
©20 = 48° Khfe^ 4 0 0°ClCSo"< iCUfe^o 

T|5l*JTt:-^A<2o©t^->7[^aif SMlRlfe^U. StRUtf 4 0 0°CJ^±OD 
StSN- (A- 6, 7, 8) Trlis 2 0 — 4 7. 5° h 2 0-4 9° CD 2 ^Hfff^BJ 

mmm^mmm (tem) *fflu-dB«ufc 0 tma>»f®©«^e»jWR*^6x 
rnznfro z (Dmtmmzm inh^ «ttji6 2t<fe5Mgot?®±i^ 

j$£*ifc«££llB»JB 6 3 fix te^aSHftLTfe ^ Mg 0<D|£4IJ&f|g&€l£i&U 
Tr x ^©±§13 [Zffi&IB&JB 6 3^it^ + vt MM U Tftilttte-?-* J^fiR L T 

3 6 
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(Dm (*£51#i#?.gP) 13 1 ~2 nm©2MMla)toWaW&UT;fe!> N feiM48Fy-tt 

^7 h Jl^ b$M*Isl^-r 3 t v ttllttttl^rtOli^ttx Co-5 2at%Pthfe 
<9 s IS ISC o - P t 2 7c#38tttt^!£Tfcofco -^s fellte^SPO^IIKfly* 

^jt^^ti^o 3CDm^m*^e>x ?&miai§Ji 3 « x co-ptsattfeii*t©Js 

Htf BS£fb^<D?§UJi (J5£ : 1~2nm) fcJ: t)«*)tifc«efi4* LT 3 

ff«t2ooflBflDtt«it*a^Ls ^tie>oDts-?#^m^Lfeo a- 

li^^^fco — £\ aaSiSA*<A- 7 0)tWT?ttx 2 0 0f@I^ 1 7 2fBjW5IS*l 
^J&fflJfrHfcfc^U att*|Rlfcc«|*rRltf^^ft3tJ«ll&*L 1 oUBgaHfr? 

fttrfeofeo »t) 2 QmcM&aufn*. m\£jEmzcDfa^m%m^f c cjtitTrfc 

ofeo ibKSa*^3 0 0°C©&mT(±x fcciM^tgilWI 1 2fix L 

f«cDii^m^x$^/T©}ijj^m*^x 2 5 o°cj^TO*tRfflA7?iix 

4 0 0°C£Mx£>hx KIMtt^CD^IU^b^TLx L 1 offi&tomfflfk^W 
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sF*&feS*ftS (nm) 


^ifc (nm) 


A- 1 


6. 2 


0. 


8 


A-2 


6. 0 


0. 


7 


A-3 


6. 5 


0. 


5 


A-4 


7. 3 


0. 


8 


A- 5 


7. 7 


0 . 


7 


A- 6 


8. 1 


0. 


7 


A-7 


8. 7 


0. 


7 


A-8 


1 3. 2 


1 . 


7 



trlix tKraiflDtry hJi#4 0 nmtm<DiB»fijft7?l±3fflflDttffllfe^«fiB'rS3 
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mm a - 1 ~a - 8 & N mmm 1 (Dm^tmmzm4Rxfm 5 i^^-riBtis^ 

mWlzm.fr&^-eUUA- 1 ~A-8<D|B$iS£#t££MLfco ^1»J 
-\zmmL-cmmLT&<k^ 0 ^^Ji-fc^r^s SBiiHt^W^cD^^ 

y K(D>?±*^x ^MIB«#:cD1^iljia®^ e> 0 . 0 2yCtm{3$iJiPL. 

* k (DmmzM-t z>mft&&% 1 1 m/s^u^o ^^^iBfis^a&ffi^r. 



sj£^4 




D 50 (kFCI) 


S/N 


A- 


1 


1 0 0 


2 


A- 


2 


1 1 0 


3 


A- 


3 


1 1 0 


2 


A- 


4 


1 7 0 


8 


A- 


5 


2 5 0 


1 6 


A- 


6 


3 1 0 


2 1 


A- 


7 


3 1 5 


2 2 


A- 


8 


2 2 0 


1 4 



3©i3ftM#tta)^&li^3fc<fes Mi^»§i (mfm) 

^(D^IBitJlCDlBfi^'fb^SI^IE^Lfeo I»A-1~4Tr(i. 5 0 0 kFC 
KDlBtiTrte. ^mi3flill30M75;lBfiA^->^tl^^n^^ofeo dtLdM 
U A-8T?I3:. »lBflJil-lBtl/t^->l«^^tiTU^t,©©s ^bS^ 

m^fotco Ztilt, ^fiflM^bLfc3hl^|BSLT^i,h#xetL§o z. 
falZttL, A- 6, 7T:I±. fMktB$§M^ - >^il^^^fe 0 Z(D2^(DUU 
\ZM LTs AC>^^filTrCOi^IE-y-'i'X^P,. ^J«b;5$£ifMu£^&£ <bs IS 
^A-6Trttitf5^1 5nm s SS3N-A - 7 trliffiltfifa 1 6nmtfeof Co d 
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(©♦sills mitmKm±L\$^ ifenn&g© 2^ 19 «m\<* < feotut z<Dt^. 
fc iTiBsufciau s±m*«'j>©i^naft#i4«:Wi^fco ^o^m. sbm-a- 

1~4T?te N 1 0 0 0l^nil^ai** t 5%J^±iETUfc©[^Ux 

th^fgT^O. 5%J^TTrfeofe 0 ^(DiSJUlis I»A - 6 , 7 
JSI^IBfi U fciB»ailZ(±SftWliS^fe 5 Z t. %7jk LT U £> 0 

^x*4R(Dja*ft4 o o°c~5 o cc^i^iBp-r^chi'j;^, assu^^e 
t2. s<(>Tm% : ?<(7.<7mii^*mm*m^ umA-6Rzf7%m&Lta 

7©^h|W|*iGDfit&^Ufco 
J±»J3 

mmmm 8 3 ^imara 8 4 &nx. 5 0 t^^mmmm^m^m^T 

M-, y ^ i; >^M=£«©#A^£ W 1 x 1 0 ~ 7 T o r r 

4 0 
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-«Kfi©»$lIB«»8 3 mm : 1 0 nm) £7MLfc 0 ^SlISttM 8 3 
Trlis Co-P t^-^y hhSi 0 2 ^-y»y h^fflUT, A r#XJ±2mT 
o r r^^fXJET^^-^^ K £|e]H#[;:XM 0 y ^t§^7/t>^MfflUfc 0 
HMlB^ii8 3©Co-P tfi&#[3\ Co- 5 3at%P t*-y»y S&ffllNTR 
F Ko>XM> OfFSIU SiO^lt Si 0 2 ^-^^S 

^fflUTR F Vn^^jUjtmzXKli'tWkl'fro ^IBflU 8 3 * 

®Co-Pt^©M^7 0%h^§ck5t. Co-Ptfig^S i 0 2 

n^ifiTjiwra&fTofeo jft^M^ip^-^-^K^aicDWffi^a x 1 o- 

^«;SBfl/18 3(Df«JI£fTo/cflL g&jafttfl 0 0°OgJft*TteT bfcB# 
^«lI84i:U-C*-?K> (C) IS (JKff: 5nm) &J&J$Ufc 0 CJKJ&S 
DC7^ hnVX/t^MifflLfco ArM2mTo 
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^M3/Jm££ ( C) 


B — 


1 




B- 


2 


2 0 0 


B- 


3 


3 0 0 


B- 


4 


4 0 0 


B- 


5 


5 0 0 


B- 


6 


6 0 0 


B- 


7 


6 5 0 


B- 


8 


7 0 0 



6 o o-czmn i> tum±>tfmm 7 0 o o cT~i£umt)tf 6. 4ko 

«»ftBR*5fefTofco XftHsltffiiiJ^SmA^x SWI^^ 5 0 0°CJiTFfiDii 
*4 (B-1 ~5) T?|± x f c c (1 1 1 ) ®^C>(DI5liff hf-^7b^t->7 h IT 
«!S?*tUx ^-flDffelHf cc (2 0 0) \Z-$mi&Rm£tl1to ZCDZtfrZ, B 
- 1 ~5(D!»Trli N mmiL^CD^m^tt^ >yAMBfR] UTl^S di:#fc>fr3 o 

ztiizttL, mB&m&& 6 0 o°c\ik±iz±if TvmLt=.w&-e\*. f c t&n 
fif^co (1 1 1 k (1 1 0). (001 ) s (200) Mfr%(Dmfft:-tmn±L 
rfc >9 s mz^ mi!W&& 7 0 o o cu: LfcSBH-Ttef c t^^s^^m-r 

& -o 7c o 

4 2 



WO 02/39433 



PCT/JPOl/09811 



=f-mmm (tem) fc^u-cassufco mmvifem, $&mmtt(D*mmz, m 

m-.ifoi nm) %m^Tmmmm(Dmfoi3fa(Dm}&ttfT%ft^feo zcd^, 
mttftmm,\£. c o - 5 1 at%p t-efeofeo -^s fam^no^tmnw. 
t)^ofe 0 ccDti^m^b. MMiBitii 3 1±. c o - p tm^m^ixDmrnw 

fem. SS#4B- 1 ~5Trli. f c c ( 1 1 1 ) S(D|I]#tU >^^||^^tlfeo 

^fe. ztLiabPTLTs fee (200) fre©»f u >7t>mfrizmm£fofro 
B-sunx'it, f ct d 1 1) mcDmitv x/t^mmim t lth 

mM(Dmmm^tx$m$fT(D®m£mfrh>. 5 o o°cj^TcD^Ji>^Tr[±. m 
mmmcDmmiL^it f c cfsn*fKt& t k> ^mwi^wmizioz e. *i£ 0 

^^ifg^^^toyco mnMrnmcD^-mi Eumzn^x, o. 2/zmizii^(D 

IR*5WSI^ LT7 >^'*Ali 4 0 OfEKDig^i^jl^ U $^*i(DlifPfe =1 > t! 
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3 hi;: J; >9x ttll*fta)*ig«:*aiLfco £fcx 4 0 Offl<D*Siite©ffig 







¥ 




@H&@ (nm) 


5* (nm) 


B- 


1 


5 




1 


2 . 


2 


B- 


2 


5 




2 


2 . 


3 


B- 


3 


5 




1 


2. 


1 


B- 


4 


7 




3 


2 . 


5 


B- 


5 


1 


0 


. 4 


3 . 


7 


B- 


6 


1 


4 


. 8 


4. 


1 


B- 


7 


1 


6 


. 2 


4. 


5 


B- 


8 


1 


8 


. 4 


5 . 


2 



-*jm&umt>%:^ir% b- 6~8^m4^.tf 5\z7jkLtc.mm&£.%kmzm.fr&A, 

B - 6 # 1 1 d B x B - 7 ^ 1 2 d B x 2 d Bi:!fc^ -Hfrfcfi&Stt* 

3©iBfi^t±cD$sm^iJi^^fe<fex mnjjWMm, (mfm) ^ur, 

©^I3tlJI©IBtt^b^&lI^ Ufco #H^(7)^^;lB^P[-[i:IB^A 0 d7 - > 
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i£BH L T u £> t #x. 6 tL3 o 

A - 6 , 7 h mWi(DW.-&^ L x *%BJ d ft * Tr(DFpm^ U to, Jim 

if^mt^mi^iimmx^^o w&a- e , 7t?i±. mmcDmrn^wA o o°c~ 

ll»J 3 

Tiix 1 ±.\zm%mmmm 9 Lfc^. ^miBtiii 9 co^^m^ 

StiH h»iIBflJi9^cOT[3$«^^ 

^^^l^upmOs mmmiztmLttmmtmto&j&mijmxfo-o-i:, &m 

M>£>£. RF^>^>y3tJU/\ , '^)S, E C RXM> ^>£&^UT||Uo 
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ilUfeo #A^Tr?to1 x1 0' 7 Tor r*)t(Dft^STr^U/c^s * 

£ -e;^p u fcft. mmmm 9 ^juj? 2 0 n m-ejM l fc Q *&miBii/i 9 

m\Z\ZEC RX/^^MUfco i^Jii^ttx Arf7E^0. 2mTorr, 

RF 3 00Wtbfe o Z(Dt%(DJ$,m\s-h\£, 0. 0 5nm/#7!feofec £ 
fcs $->f*> M£s Co-5 3at%Pt4^-XhU. 7/\^^ICBMCr 

1B$1/S ICPS?i (Inductively Coupled Plasma Spectroscopy) 

l^^Lfeh d 3 . C o - 4 1 at% P t - 5 at% B - 1 2 at% 

C rTrfcofco 

*$mmt%zb.[z&y) emmcommmmw mmc--\~umc-6) 
ut&<M^f&9fetoi:, x/t>v zmmcDtimx^—ymm L-cm*um 

1 X 1 0- 7 To r r*)t{3iiJilL-r^e>i^Miife^TL7co i^MiiCDB^Irt 
#'>J3I mm: 5nm) £JMU£ 0 ^-^>li^(*. DC?^hn>7/\ c 
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mmm&m. (°c) 


<8M± (kOe) 


C- 1 




0. 2 


C- 2 


1 8 0 


0. 2 


C-3 


2 7 0 


0. 2 


C-4 


3 6 0 


0. 1 


C- 5 


4 5 0 


0. 1 


C-6 


5 4 0 


4. 7 



i±«J4 

mmmm%mj&Ttz>ttH% c o - p 1 2 t^^i^s ufc wiix mmm 3 

2 0 0°C!Cin^UTS«®CDn&»^X^:P^Ufco S^SJ^fe^ 
S Ufet£. i&f?ilE$§jI 9 2 0 n mTMUfco amiBSlJI 9 

JHClteEC RX/t^)Mufc 0 £->f y htts C o - P t-£&*— h 
(*£jg3N) *m^fco mmmt, Ar;tfXJ±&0. 2mTorr,77X7 
%mmirZ > fr&(D-? J 5 nm&5 0 OWs KI^EPAa1-^«±)ttR F 3 0 

OWtlfeo 3(Dh#(Di5feIiU- K* N 0. 0 6 nm/|Tfeot ^g^(D5l 
J3It^TCD^MtB$§JI<DifM£: ICPS^ (Inductively Coupled Plasma Spe 
ctroscopy) JKOT#Jfc&6fcf± Co-4 8at%Pt-5a 

t%B-1 2at%CrTrfeofe 0 

Him-r S d h I- cfc <9 4 ^m©^»ilB0^ D - 1 D - 4 ) feftStt L 
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feo mmmm 9 (Dmmwnit, mmmmm 9 omi&k^ ±m.Mzm vthi-^t 

1 0- 7 To r r^JttSiaUT^&flWaS&glfTUfco ^S(D^H(±lt^ 
ftUfctttUBT? 1 l$IHi:Ufco 

*">flH (JKHE: 5nm) fcJ&SLfco *-**>J3i^l*s DC?nho>7;t 
* ^aftffiffi Ufeo fiSBS^Wix A r tfXJE 2 m T o r r s £ -?v S^(DEPi)P 

mmm&g. (°c) 
d - 1 iiife u 

D- 2 18 0 

D-3 3 6 0 

D-4 5 4 0 

mmm 3 j&mmm 4 mas urfw u^i^i-o^Tx ummmmmmf^m 
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#4 5 0°C&T<Dt£HC- 1 ~C-5t:l£ N fflfohWO . 1~0. 2kOe|Jt 
7r?£ if &<b L ft U CD iZjtt L T\ 540 °Ce»S^ ff ft o feSi** C - 6 Id I ^ T 
\tUmi3^MMizm±L, 4. 7 kOe^lL ID 1 11:. ££#40-6 0)18$® 

#*#^«fe<7>i3:£*g < ft So ft»*jfifiptfeitsai<bft»ocH«#A^ir < fts 

(dcto'c?«tt<b^stet-§^'<y (Miosis) i^f uru<o mu»x.*uix 
ttftttHcDa^ftaibw^ 

H1 1 f^Lfe»<bffi«ftT7lix «^^T©iKibttl6cD«Sttsat*tJ:«ffl 
#0)1. 5fgIS^§^(^^oTUi,;h^e. fellitDlilbmUTLN 
§h#Xt>tl^o — #x ffe<DK3|*T?ttx «a*3eftT?©«t-fbtt*CD«|f*«1 0{£ 

-U, tb^0)imD-1~D-4l^l\rtra«II^WbS!te*fffto"Cx » 
&tLfeWbftlft^ ^-*l**l*tofco WTCs tb«^!la)K^D- 1 ~D 
-4©««(*fe^ 0 £fcx hbWJ©!W©^miBfili(D^S>^jeh«^(D 
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D-1 0. 2 kOe 

D-2 0. 2 kOe 

D-3 0. 3 k Oe 

D-4 0. 5 kOe 

ib»J(DI«D - 1 — D - 4li s WckX 0 . 5 k O e(D$m±) UMietifefr 

CX^lHl*iT)i'J^3 

(Dmm-nm^z fe&\z x m®%rm£&fi-& ^ fe D m 1 3 i»c - 3 N c - 4 s 

C - 5RZfC - 6(DX^mmM^(DmW:^-to i^UMti L2H#e*l&frofc 
fiDN-C-3. C -ATkTfC- 57:te. 2 0 - 4 1 ° ^l^'ffilll-^^^^M 
SBflPCD (111) ®^6(D|°]J/ft-^©^^4l}IiJ^4xrU§o UMO- 
1 RtfC- 2Tr ; fei5l^CD$Sm^We>tifeo CltllZttUT. ^U«±^1#£*lfc 
!S^C-6Trli. fiB1£Bt<D (111) tf-^^fem^-^jgfi'JI-v^ h ITfc^s 
Mo. 20~24° h 2 0 — 4 9° iZffifetemfr tf- ^ #gi>l!l£ tiT l\ 3 0 *Jr 

fe[^t§>l'J^ ftfc t;-^ t> . 2 0-2 4° a)tf-^7 i^&jjicd ( o o 1 ) m 

frb(Dmft¥-5-£&K) . 2 0-4 9° I^III^^ti>fee-^(i«j3iCD (0 0 

-Us tmm<Dmm d-i~d-4ti±, 2 0-4 1 ° ^i^^mcd ( 1 

-ms 4 0 o CT»s^^T^or^^ttflii^liiKbLTu^^ofe o 
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Cm e d x &m Hiz i: z mm&m 

tifrbtm-tZfolsblZ^ UUC-6£imC-l II^UTlISl^I^i (T 

fdcfcH^fco UHC-l lefeUNTtt. *£A*£#gP©C r7u*©^X*SS£A#tt 
attrtgP©Xtt3£j*IZ*j- L"C 3 — 7 %±i*n LTUfeCCM U ti**C - 6 [Hfc U 
TI±$gffi*&#gP£D C r Tumtoftte. X 8l5ij&lii|£A3fcF'3§P© X tft&ttfZtt LT 2 

x ttft&tftt Aft rtSP© x m&m «fc o * ^iWtan urufeo z © e: £ 6 N 

SCM- C - 6 Id I * r li s t§ A*fc#gP HCr Tu^tft «flWf *" § M ft £ . Z(DC r 
oT\ WC-6(D5ttjRiB«8yiflD«kol^ C r7C*^*SA«ft*aPl^ffl*fUfc«5fi 

Mmiz^vmrnLfahK *f&K\*zHibizmfe£hte^o ±mm^m-cit, mm. 

5 1 
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2 . fulB^JlllBilJIfix C o&tfF e<JD'J>fc < h— ^(DS^«7c^«h. P t 
0.4 5^ (j®££Stu*) / (5B»&K7e*+J*&«7u3I5) ^0. 5 5 

tolE^te^ (bet), fflitat^tfr? ( f c c )x MuE^te^ ( f c t ) N 
H 1 [Cl3«©MmiBfi^*o 

5 . fulE^J!lI3$lJB L T#£t- 3 «t£TifeJi x f^-LL^te^ ( b c 
c)x ©lOil^r*^?- (fee) RTfHaCimfrZteZmfrbMlZtitc^-ftifr 
-ffi©*SSfltat«:Lx {1 0 0} ftftIA«fifc¥fTT?ife5:tfe1$it 

6 . (tuIBSmiBfijif;:^ L-C&telrZim&TmmbK iPblEJjfa^ ( b c 
t ) Sfcliffi/CtiE^lfc^ (f c t) <JD*§SH!t>££*rU lo(100) *£H@£ 

fci± (001) $^ii®^a^h¥fTTfe^w*ii4tiB«t©^mi3fii!mo 

5 3 
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7 . fuIB b c c£HflB£fc*rf 32NttttT*Mlis Cr s V. M o s Ws Nb N 

Ta|l<ttHf©m £ fetes ^tie.©^m^e>7fc§^e>®^^tifc6!>^ 

< ht-fil^s C r s V N Mos W s Nb s T i s T a s R u s Z r&tfHf 

8 . B&IBb c tftffi«5fi«:«-5^NttttTil!lJilix Ni-Al ~tc^s £tc 
li s Ni-Al Z^iCV, Mo, W s Nb s T i N T a N Ru, Z r&t/H 

9 . fulBf c c$g^«it^^f ^^i^ttTifeeiis Pts Pds R h s Au N 
10. ffjlBN a C 1 ^g^^^WI-^W'ttTife^lis M g O n Li F&t/N 

1 1 . mmmmmmit, mm^m^t^ti^m^om^m^mtiz^-D 

$s^*i#spi3fe it^af^Ji^mcDBjg^ C2^i-?,h#s ci>c2 (Dmm* 
mtottmm 2 iiiBm^jtiisti^o 

1 2 . fulB^tilBii JI * (3 B # 5 at%~ 2 0 at% (DiSSlT:^ £ tlT I \ 3 If 3fcJg 

2 (ZlBic<Di&ms3«£#o 

1 3 . mmmmmnm^m^foiztei+z b cd;i^£ C3tu, mm^ 

^fi^Pl^fel-t?) B 0);JtJ^& C4tnh^s C3<C4 fiDM#«r)Hfc1- IS^Jl 

5 4 



WO 02/39433 



PCT/JPOl/09811 



1 2izmmcDMmmm*o 

m£m%mmzwf%mm(D^m*c 6 ht^tt, (cs/i o) <c6gd 
1 5 . mmmmm*mm^zmmtt(Dmm£m*mw4 n m~ 1 o n m 

mzti, mmmm£mn?mzte\i-z>cr(D}iikA£v*>, mmmm&wmz&i+ 

1 9. Ml-s tulBa^hMIBfliihcDPB^^T^il^f/ft^s l£»T*3/l7m 
HJfcfli© Jifc §'J>*<ht2 ®m©#fl8teJS & ^fcSS33SI 2Sfeli3 I^IB«tO)i^ 

2 o . tiiiBWTt) msmm thmrn'm^m utm^ nfemss*f tti 

^mimitmnt>m\^\z^^xmmmm[zMLxi&imziiLm{m^tiT^ 
i,is^ni 9 iztmnmmmmto 

21. mmmm*T:&^-c, 

5 5 
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2 2 . mmmmit, mmmKtmmmmt&fsizBj&isfoR^msMhffi 

2 3 . mm&mffi&mwNmm&mm 1 1 t&m&mmmamm 1 2 1* t 

1 > 1 2 <Drm*Mtttmm 2 2 i^iBm©^ft,iBti^*o 

2 4 . tuieWT-fe mmmmmmnmcD 3 f&j&jn? & 10 5 

2 5 . BtilB$S H e 9 tt^t4)iCDMJl^ 1 0 0 n m^TTrfe 5 bS *H 2 4 KsBIR© 

2 6 . mm&mtir mwMm&mw f e - x - f e - x - 

fr6£<9. XtfTa, Ti, Zr, Hf, V^O'N b^e>*;^f¥^e>®[^fe'> 

ft < h fflfsfcii 2 3 iznzmcDmmmMteo 

2 7 . KriBt»iSII*f &mkm±m*{Z<gm£ti% F e 7 0 at%~ 8 5 a 

t%©igiii[*i[3fe§ii^ii 2 6 iztmcDummmfao 

2 8 . mm^ihffi mm.mU^mit Fe-X-C £r#fr 6 & 9 . Fe-X-C 
4>Tr. Fe^t Lfcf@<hX-C&£#;h L/c*@^l#|f ^iSC LTtfftHLT 
l^fi^I 2 6 (ilB«iCD^^.lBfl^o 
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2 9. F e U fcffi<Z>fefllte§b&*©¥£l*Sil*ftg# 7nm~20nm 

3 0. X - C ^Wt. U fc1=S©$S^|i^CD¥^)^^*ifS^ 3nm~7nm(D 

3 2 . tuiE^f4$«teii^^M {100} mtmmzML-cm^Tir& 
3 3 . mi's mmmn^mtmmmmiKDmizim^m^mx, i&mmx. 

3 4 . iturai!ilEf§jI£*i^^ 
LTISISSIftTrfe^sf^iI 3 3 lZtm(DMmmm*o 

3 5 . mmmmm^m^i-^mmt^it, ^(D^m^K c o&t/F 
0.45^ (m^mftm) / (mm^mftm+n^m^m) ^0.55 

5 7 
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&C 1 fcU ^SPlC^It^S^il^m^lJ^^C 2i:1-^htl'C 1 >C 2 
(DM^^)tfeLs MCT, tfrM'te^(Z)rtgP^felt^B(D^Jft^:C3hLs 

B (Dmm.* C 4 fcf £ # IHC 3 < C 4 OH»fe»fet-ffl|*Jl 3 7 (3 

3 9 . H^ttftSBIWi#«?--tM 5 □ S □ >±to,| ( E C R ) XM> ^Idd; 0 
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